The unified Krylov-Bogoliubov-Mitropolskii (KBM) method is used for determining the analytical approximate solution of a fourth order weakly nonlinear differential system with strong damping and slowly varying coefficients when a pair of eigen-values of the unperturbed equation 
INTRODUCTION
The method of KBM is convenient and one of the widely used techniques to obtain the analytical approximate solutions of nonlinear differential systems. It is perhaps noteworthy that because of importance of physical process involving damping, Popov (1956) extended this method to damped oscillatory systems. Murty et al. (1971) used Popov's method to obtain over-damped solutions of nonlinear differential equations, which were the basis of unified theory of Murty (1969) . Later this method has been extended to damped oscillatory and purely non oscillatory systems with slowly varying coefficients by Bojadziev and Edwards (1981) . Arya and Bojadziev (1981) have studied a time-dependent nonlinear oscillatory system with damping, slowly varying coefficients and delay. Feshchenko et al. (1966) have presented a brief way to determine KBM (Krylov et al.1947 , Bogoliubov et al. 1961 ) solution (first order) of a second or third order nonlinear differential system. Arya and Bojadziev (1980) have also studied a system of second order nonlinear hyperbolic partial differential equation with slowly varying coefficients. Alam (1997) has investigated a unified KBM method for solving nonlinear system of order 2 ≥ n . Further, Alam (2002) has investigated a unified KBM method for solving of second and third nonlinear systems with constant coefficients. In another paper, Alam (2003) has also investigated a unified KBM method for solving nonlinear system of order 3 ≥ n with slowly varying coefficients. Recently Alam and * Author for correspondence. <alhazuddin@yahoo.com>. Sattar (2004) have also presented an asymptotic method for third order nonlinear system with slowly varying coefficients. Recently Akbar et al. (2006) have studied a fourth order nonlinear differential equation with constant coefficients. Most of the authors have studied the second and third order nonlinear differential systems for both constant and varying coefficients to obtain the analytical first order approximate solutions. The complicated and no less important case of a fourth order nonlinear differential equation with strong damping and slowly varying coefficients has remained almost untouched. The main goal of this paper is to fill this gap. (Krylov et al. 1947 , Bogoliubov et al. 1961 (Alam 2003) . In order to determine these functions it is assumed that the functions L , , 2 1 u u do not contain the fundamental terms (Alam et al. 1997 , Alam 2003 , Murty 1971 
and by expanding the right hand side of Eq. (1) by Taylor series and by equating the coefficients of ε on both sides, we obtain the following equation: 
We have already assumed that 1 u does not contain the fundamental terms and for this reason the solution will be free from secular terms, namely are known as the fundamental terms (Alam et al. 1997 , Alam 2003 , Bojdziev et al. 1981 , Murty 1971 . Usually these are included in equations j A . Also, it is restricted (by Krylov et al. 1947 , Bogoliubov et al. 1961 (1) is clear to us. We notice that the solution Eq. (3) is not a standard form of KBM method and is presented in terms of some unusual variables. Therefore, the solution obtained by formula of Eq. (1) is transformed to the formal form by replacing the unusual variables by amplitudes and phases variables in the forms:
Thus the determination of the first order approximate solution of Eq. (1) is clear. The method can be carried out to higher order approximations in a similar way. However, owing to the rapidly growing algebraic complexity for the derivation of the formulae, the solution is in general confined to a low order, usually the first order (Krylov et al. 1947 , Bogoliubov et al. 1961 , Alam 2003 , Akbar et al. 2006 .
EXAMPLE
To obtain the practical working of the above method, we consider the following fourth order weakly nonlinear differential equation with slowly varying coefficients in the following form: 
RESULTS AND DISCUSSION
A standard form of KBM method is presented to obtain the analytical approximate solution of a fourth order nonlinear differential equation with strong damping and slowly varying coefficients with small nonlinearity. The KBM method was originally developed for obtaining the periodic solutions of second-order nonlinear systems by Krylov and Bogoliubov (1947) and later it was amplified and justified by Bogoliubov and Mitropolskii (1961) . The method is not only limited to second-order nonlinear problems, but also useful in third-order (Alam 2002 (Alam , 2003 and fourth order (Akbar 2006 ) nonlinear systems. A general solution has been found for the damped nonlinear differential equation with slowly varying coefficients based on the unified KBM (Alam et al. 1997 , Alam 2002 , 2003 , Bogoliubov et al. 1961 , Krylov et al. 1947 (2), it is seen that the new analytical approximate solution shows a good agreement with the corresponding numerical solution (considered to be exact). 
CONCLUSION
A unified KBM (Alam 2002 , 2003 , Bogoliubov et al. 1961 , Krylov et al. 1947 ) method is presented to obtain the analytical approximate solution of a fourth order nonlinear differential system with strong damping and slowly varying coefficients with small nonlinearity. The later form of the solution of Eq. (12) is presented in terms of amplitudes and phases variables. This form is very important in physical problems, since amplitudes and phases characterize the oscillating processes. Moreover the variational equations of amplitudes and phases are important to investigate the stability of a differential system. In general, the variational equations for the amplitudes and phases, namely Eq. (18) 
